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(57)Abstract: 

PROBLEM TO BE SOLVED: To embed prescribed 
addition information such as electronic watermark 
information into quantized data by quantizing picture 
data with a prescribed quantization table and rewriting it 
with the same quantization table. 
SOLUTION: Discrete cosine transformation DCT is 
executed on an input picture in a picture converter 801. ^ 
An electronic watermark embedding unit 802 selects one " u' " 

or above DCT coefficient block and an embedding block VI v ., ; . ; 
into which electronic watermarks are embedded from a 'W$$& 
DCT coefficient block group and one bit constituting the ' - 
electronic watermark is embedded in it. The DCT 
coefficient into which the bit is embedded is selected 
from low frequency coefficient except for the DC 
coefficient in the embedding block. An original DCT 
coefficient value is changed, the embedding block is 
quantized and embedding is completed. The original DCT 
coefficient value is obtained by decoding code data with 
a Huffman and quantization table and the DCT 

coefficient changed by embedding an electronic watermark is encoded with the same table. The 
embedding is executed in a picture inverter 803 with the tables as parameters. 
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tt*zW1&T-?X'2>2>ft^T-?t:XJl-t&X1l^& 
b. 
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^s. 

m^m5] f^^mt^—^Mzmrs^mt^ 

a* s titz^'r- ? m%m^kr- yMzgm z m 
ts®z-&ztx\ mm^- 9 \,zm%<mmtM 

^ t mm t -r hmmmsxm* 
mmrns ) m^.^mt'r-yMz^^mt^ 
ixtzmm.T-9 x-$> s 9 * xirt h xxxr- ■•/ 

Mzm^m*WLz.zztx\ msawf-ftzm&n 

/5A*nyt4-m mnm&ztm-? h z t $• # 

mmmi n^&Htf—zfMzm^A^^ 

b. 

X* £ titzSFHc?- 9 imMimFHtT—yMz^^ 
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[ mtm 1 2 j m^&^tT-yMzm^ mm 
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MmwtzixfcT-fizm^frLffmnj; o 
t,z . teis^^icra-r •§» t ^t-^ & . 
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•yhy-^Sr^-t-C sJIlceiM-r Sit ^T' £ & . B& 
ff^Sffii: tTli. ITU-TfflST.81ttJ*ti^«»Jhii 

ttf gOffl^ SrSteLT JPEG20(XXoaeWfc*«*ft $ ixT V ■> 

[0003] JPEG«8t!fi:3-»M ^S^(DCT) ?:fflV^4^5 : 
^•fb^**a*T'3b h t)K JPEG2000(iM x.-yi/ y 
b3£®$:m^Z>1rtitf1iflX'hZ>* JPEGfcJ: JPEG2000 

<m^itmmt-mz. miMZTH-miz. %m?-*M 

K S^-ft5s702feJ:ifx> hoe*?^fb&7033ri:a»£) 
fiSjS^tt^. — ^T. JPEGt3j;l>'JPEG2000^ff«^B{i, 

[00 04] bc\bX\ 3yei-W'yb7-^T" 

hfztb. zti^T-?$:®%t,zimx"%&mmzb 
*). mmz x-oxh?-? <r>W£\tth z taKtw 
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[0005] mFf^*L*whms-Hmb lx\&. ma 

L^j (>W. 'ML (Wl. SCIS'97-26A, 1997^1 



•'(3) 000-1 51973 (P2000-1 5JL8 



S'97-26B, 1997*11!) . (ttt^x-^U-y h««l*M 
SCIS'97-26D, 1997*1.13) %t'tf 

[0006] £*i6^7jfc^LWb&»Sttli-- ffift 
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[00 07] 
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Mi. m^zm-t X o tz. W®^S902^t>^>'hob- 
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[0009] zmznix. vm&vwi&i&¥m<ri 

[0010] L#>U JreG^if^^-ftSrfflV^-r -f ^ 
a y^mzH^Xi^ ASIC^rt'WN-H^xTSrfflV^ 

[00 11] 3Kft^rt«^«JPEG2000^t>V>Ti>. 
JBE»J?-«Ht i: L fc £0 — ft-fkfcro V ii:?t;# 

f4$*rCwarvv)T\ JPEGco^-tlsiai. «^tSA>L£ 
«»at*<0jWi L u t v ^ IflH*^ 1 4 TOBttaWK v >. 
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f-7'/w:a^ifi mt&z t x\ mm^—inz 
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^ nfcS^-r - * £ IW5*Ffli-r-^W=a^8 * ^ 

[0 0 18] 

<F>X'hh. 

[0019] [JPEGW-^fk] *Sa(0KBHJPEGiRF#ft5. 

■r. jPEcrf-f-fk^mo-wisr^rHiA^j: o jpegjbeiiu& 
[0020] t-r. mmmwouzx o . $&4t-r& 

<r)-?u-y ^4ftCDa (Discreate Cosine Transform: M 

wm^-i y$s&) mT, dct$^8x8B# 

rocrflyRj . -S«WDa«»^n -y 

[0021] mz, m.^mimzx o DCTfs^yn y ? 
l¥&ffiScofi^-fkx-7';u£ffl^-rs^k-r-?>. JJlT. 
JHMts nfcDafiHfcy o 7^ r fi^ -fkoaf^y o -y 

i?j . -B^ft^-fkDCTmT'D-y^cO^^ 
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[0022] mz. i> M3e$3HWfc»703fc: X *} . 
J NkDCT#3&7'a -y ?P£^7 V>-:KHf ft-f S . ;w 
7 v y+fr*Hk$ftfc r- * #JPEGf'- * £ . z<r>t 

•sttiu. jpegt-^«. ^ 7 ^ y £ ft -t - 

[00233 JHHUXTfl9t/D v ^14. DaflWT'O v 
? fc«^fcF-://W: J: -aTJ&fr feftfcffiT-Bfc&fa £ 

•f— 7*>W4. 8X8<50DCTfS^7'o •/ ? Iztt LX MAlZTjk-t 
idte-S-xfeft-g.. ZeO&^tT-yMi. flSH«J«# 

%\,\t" vb£m*)%X&&dlzffij$.ZtiX^&. flH 
T s DCm»j&*-36T\ *Wt^- T'/1/tf>ttJB?-.&ffla c 18 
T*ftJS\ *«« : ffla)CTfl»B4-2T*** f » S^-ftx 

[00 24 3 ^3t. M7W»<Wkli. JFHfcDCTfl3S 

«£3HfTB!l« tzfthtlZ. DC«i — ^BUWftT-ffcDC 
Tf£f£7'n -y ? <7)DC«( t «02£#£Sffll3 *U DC^^ffl 
^T-77U£fflOT^-ft;$ft£ . ACfli»liH5fc«*- 

J: =Sr * -y ymz Mr^W thti. mcoi&m.co 

7—-7)\>>*m^X&^tt£iXh . H6J4ACfl5»ffl^N7 
•7 v-r— 7VUD- mt^rfEiX'S) h . H6^-r-r-7' 

6. Witf. AC«»*«-2«Oi:*tt^-r2(c4MIS 

ft . ^ t # <?d 5 >-«#^t- *nif flp^- ' oi ' wm *) S T 

htf'Ol" t-th t '0101' t*£ft&. 
[00 253 [JPEG-r-^OTtiifc] 07JiJPEGv-'-^(O 
0ISr*-fl2T, JPEGcOi^— ^y^^sST'EJiSftfc 
-T-*«O«jft0!*?i*LTVv&. fcij. T^i-Wl^ 

^tt±. ^a-Fcvmzw&cotmfrtiimzTzcowi&tf 

m*k2i\Z>1r£X'foh . -IfttettLT. **Ki£ffcW* 

[00 263 JPEGr— ^(4. -?-#fcnftfftf>. r— * 
Sfttv^., *-rs^cosoiv-X?(iJPEGx-^<7)7.^ 

<tfk*>izmhztix^h . 

[00273 JfaOSOFO^-jfrfiWi, Daitt-jfci/- 7" 



y ^ ;tt5tta $ ft te Jpegt - * <7)*g£ izmm $ ft 
& tot. S0F0v-*dOft*fc:J±ffiM$ftfca«<oii« 

;><-*#'t§*ft$ft-g>. 

[0028] J^DHTV— ^g|5(i. )\~7 V>"r-7*;USr 
J£*U DHTv-^^^^«ETO^^ffl$ft7t/N7 

$ftfcM««0-'>7W«r9«:*aiW-5«B» - C*4 . SOS 
v-tf^f&^teti, 3>^>'hte<7)yN7vyT--7Vl' 
^BW!FF=Sr f <0flf ?15* J A o fciS:^ b ^ -y 

$ ftfei*. w n 7 $ ft 

[0029] V-^<0«W4Er7fclR5eS?ft«»*)»tTl4 

[0030] [JPEG-r-^^S^-] 1I1BJ4. H1A<7)#JIII 
TESS^ft^JPEGr-^cr)fIWl|S5r^-|-7'a -y 7HT* 

[0031 ] JPEG-r — ^ <n^\z *5V>T(i, xy hot 
S#S704tcJ: •? , JPEG-r- *l*J<D^7 W-r-77U£ 
fflv^A7 v>^F#*«jtHkDCTfiHfc7'a -y 

i^Hkx- 7VU£ffl^Ti^H3)afi&8t7'n -y ^»jW)CT 

fiHR^ov^stcaui^^fts. ate. Bfluss^kis 

706^4 0. DCTflaRT'D-y^fifKIDa (Inverse DCT: 
j£DCT ) tmZtVZ . 8X8H^7'"0 y ? *^S4l$ft, H 

^tesm^^ft-i.. 

[0032] Z\<r>£ d Kc^mizX K) JPEG'T*-*jtP6«# 
$ft/cffi^7-*-^ *'<§hZt A ? T'# & . 
[0033] [«^a*»L«0««>ji»] ^(3. 

■* m& Lnwfij&wsmi. . Dcm&yo -y ^ 5- 

i 1 4 0*3S^fti> . «^iS^L^Sa6a^ 
[0034] i-Ts ■tfSBWSSOlte J: 0 A^B^teDCT 
•y ^ffco+*^«^^L5rS^iitrDCT^i!t7'n -y ^ 

jR^ft^aayov^-eft^ftteMtTs m^mfrL* 

iitrDCT^ISti. aa7"D-y^£04i^DCf^Sr^<Jt©f 
[003 5] ^LT. ^cOitiiyn -y ^ Z&=Htt2> Z 

<r> . ft^ -fkx-f -y 7'coA ^ $ imftQ&o&L mznfc-f 

[0036] t Srai46atf^«)«Ot' -y h ( JilT 

r«i«L»t*-y r- j tn&) '0' '1' 
tsmZIXnzTjk't. ft. ^(DteiOs.^.O v_o}£A 
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q = <;<;sju_0 v_0}/h>;>;h — (1) 
tl ti L s s_ {u_0 v_0} tiDCTffi»<0« 

[0 0 3 7] *LT. *(2>4fcli*(3)*«W£*rcSr* 

S3ib'-y h '0' 60t# c = q + h/4 "-(2) 
ffit'-y h '1' c = q + 3h/4 -(3) 

[0038] IHK&£&&803&J: 
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[0 0 3 93 

[SP1SUBBJB] EI8Aij J;tf8BJiJSl3ljfcm^iI$*!Wl 

[0 04 0] 08AtC*3V^. ^'JlOlA^^igA'L 
Jlfta^$Sfil02fc:A:fi Sft&r- fltf-tf 

[0041] mWLtzm?mfrL<?)MibTLn-mmmm 

®JKSi03fc J: 0 . 07^fsos-7-^<7)m-6 £iK /n 
[0042] ^&*tfft3HK&103(*3 ^{-. Sjiy 

«at'7 h£tMy>aM>afs&£^t-&#\ m^zwct 
vy*f??js vtc j: <o Dcrmk.<Q&tfm&& * t ^ 

[0043] LfcXdl/Z^ fSrf^&tP L<7)Mlsb&fr-li 

gtte. ff^l§l t^7*7 ✓'t — i. t/ft7"fkT" — 
DQT v— ^Of^^ST-ft^-^i; — 9 1 L 

i o o 44 ] Mz.i£. miRztLmcn&mzttm-t&tt 

■f T- * 0101 ' T .* , ^7 V fflV 

x-7VK7)ii*n8T'$) £> 7CG9DCTf£ffc7)ffili-36T- 

iODCTfifiR(C«ab*«5rh '1' 
if tf>a^5frK £ h<8 i & fc 5ft (1) J: (3) A> c=-49 . 



rrt«ACffiaSrE»W*f«IPb*«y htf'OO' fc-f&i: '010 
CtaS*.*. fir*' 0101'**' 0100' 

mmi-&T-9%b'*m%Wix.Zii&itfhz. 
[0045] z<7)£?\,z^ xmrnrnmiz xtrn, ^77 

[0046] 2|s^Sffi}gSIO«ia«. ilB^S^^LW 
[0047] 

[|&2||*fejg?g] mT. *»^K3^4*2SI*ttB«<^ii 

[0048] nmi»ti^TiJ:, tiara y ^<OD 
trtflfcSMHLfc. ^^>T. ftisdt^nseojtoaui. JPEG 

[0049] S2SBteB»fc:*JVvCtt. i^HbDCTfiHRy 
o -y ^ <0Jt^F ftDCT«»<©ffl*»fM-& ZtizXiXW. 

\,mzj?EG'f-9izm,^m- Lzmtb&ts^mzmm-t 

Sg2ggSWfiStcj;ix{f, JPEG-r-^3&»^Dafla»^o 

^A^tcoaa6a^* i ^n-i.coT\ ^77^-7* 

[0050] fi^DCmSttfOffiSrt^-r^m^^t 

ffl*««»«0t:&»ifflat'-y h '0' «gSc<7)t:^li:« 
at'yh '1' 2rSftatf^i:{cJ:-5TSia$*t6. M 

^x-^'oioi'tcaat*-y h 'i' ^a^atj 

•t , 0101'4* , 0100 , t»*ifti.A>*i4. 
^'OlOl'fcSat* -y b '0' ZMtb&ts ^ii. n^T 

[0051] a^HtaMTffiRtoe^ffla^-r 
tcji-rt^fisaf-y h 'o' Srs^a^, m^r^- 
y\,zmth ^{isat'-yb 'r s-atfjatf^tct-? 
m^^Lcoa^a^/^ig^it^.. «itf. ^ 

#T-^'0101'Haat* y h '1' Sr«*Witr«^J±, 
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r-^'oiortcaat'y h *o' 
[0052] a*. mimmmiz^Ltz^m^Lco 

ay>a^^lc*J^T. 5S(l)eo<ia)tli<;<;s_[u_0 v_0>/ 
h>;>; £*^bDCT(*»<0«i: LttA77yf-^» 

[0053] 08C{i/\7"7yr— zftWttffo^Wf- 

[0054] mmtmmtmmt. wt>&*-mam 

[ 0 0 5 5 ] S&t'-y h^S^a^ti, ±E^ff2*> 

[0056] *mmBm.<wmiz. iMey&F&frto 
&z turn*? frx-$>&. 

[0057] 

[00 583 »lfcJ:t/JB2«*BB!llit:l3^Tli, JPEG7-' 

wrt>. ztuttmiw. xnmzmwizurj y^mtc 

t'Vt^-ttZtit^^-? . $ t>tziiMrHt%Z t <fc -5 

X'hbtZtbX'hh . 

[00 5 93 $ fete. *«BHttJ»t t<Offl» 



12713^ Ufc JPEGf - * £81 W . ffiffir- * <0»tWI 

4*><OT2Mtff* M*4^W»W*fcEE*7*--*i. 

[0060] K£«^ttf^#?TfciXTU4JPEG2(XX) 

fctt^x-^W h&WifiK tt^fclil&t LT(i^7V 
y*HHfc£-£tM yfo V—V&IW-ttiZ'tvgliX'b 
4. ®.->X. «»'>x-yU'«yhflHRSr»tN-&*^a 

^i t> j: vmmmm<?Mmz x 9JPEG2oootc*«&*4 

S>4 ♦ 

[0061]^, ±IEO#SU6Jg®£*JV^Tli:, 

ztibmmBM^ftmmi&T- ?izmt?-t . ^ v k 

[0062] 

[m4SQfi}ggi3 axT. *wMzt-fr&mmtmm.<7M 
mtmmt ^m^mmz-o^xn. HnwjftL 

[0063] *SQ»8JB-C«:. m^^L^itftjiiiX 
fcffilt f * *^ «^ 1 Srtt ffl-T ^> * BMW 

z^tyv v ■pmx-bh . 

[0064] t-r. mmmmmv&mzx os^ai 

[0065] 09A£i5VVT\ USOlA^m^Ji^b 
B302ii, ATJ^^^JPEGT-'-^^fem^^UfflfS?: 

[0066] a-r, m^jHS^LflMBSttta-f-is**^ 
*«»sfiK#io3 Ri*<!ojaa*tf ^ aajfiHBSBS?»303 

[0067] JMtK$iX7tfflai7*D 7^*^tfS*'Lfl 
«*ttffi-t6«^, ^#ttlii§l304ii. A7vyf-/ 
JrlA'a^T— 7';U^ffl^-Cl4lJl7'o -y ^OJPEG-r 

oo' tt«fflaxTfl»-3fca^$*i., nmth s^-ft-r- 
[0068] <xt. »2»i»®o#S£J; Offl^aa 

ix^*^ *» Lfflfg ^ ft\ tH-t S @9C£ #RS lt IK 
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[00 69] *i\ m-^S^LWfSSrttai-fSM^Ott 

m^km^tzmihTL&titzm^&frLffimtf 'i' *» 
'o' frtfm%ztiz>. mtn. A^vyr-y/^ 1 ^ 

flp^r-^ ' 0100' fcWJC^-* * : HkDCTfiHRO«« : fflR 
■p*Sit)WW»4<0T» m^^twigfc b*C '1' 

[00 70] Zco£ d IzLX , J^Hkf— ^UfiJ:^/ 

[oo7i] :*3us^^iis*^w*«£»art-s» 

LOSftii^Mil^i: lz l>ttm~tZ Z t ItWbfrX'Jb 
[0072] ±ML?z^MBMcomi&9migiWl±. x 

coii^r . *n h mm AJimw. iza »t & ■*ffi»«aa t ; ^ 

SOU t*- fcliS* 9, i&-fLLVT)U9-4 

^ A^l ^S* 1 7 ;U a > tf jl - & f'VT — ? £ 
SEjM'T-i.tt^. IIt&A77^a#TB&A7J£»f bTV"> 

MiIt£7J#vh£ v M§,'£Tl>MB?ff3lzWFF&fr LVWhik 
*.%?roZttf^ffiX$>&. 

[00731 4*:, J^LJt*WI0K«OHflyiKI«B 
fi. *7-7r?i'S UK»«0J:3*lS«AiH:fc8«k: 

mmzx-oxMib&&ti*:m : mfruz. mmtmm 

£ k J; 0 . ffi*>&4*ifc^FiS#> L««b&«i*aj s ft 

tt ama^a * w»t & - 1 1 tos-c* & . 

[ o 0 7 4 3 ±ifitJt#IQI0K«fi. JPEG&t'O 

1 tft* % h £ i: t* m h frX'fo i> . 
[007 5 3 CLhSffl Lst A d fcs _k» Lfc#Sfe»»» 
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